Cyclooxygenase 2 mediates the antiangiogenic effect of rapamycin in Ewing sarcoma.
Rapamycin can inhibit tumor growth and angiogenesis in various human cancers. Cyclooxygenase 2 (COX-2) is involved in the angiogenic process. We hypothesized that the antiangiogenic effect of rapamycin may be mediated by suppression of COX-2. Ewing sarcoma (ES) cells were implanted in athymic mice. Selected animals were treated with rapamycin for 5 weeks. Tumor vascularity was assessed by lectin perfusion angiography and immunohistochemistry. Phosphorylation of mammalian target of rapamycin pathway proteins was determined by Western blot analysis. Staining of COX-2 protein was determined by immunohistochemistry, and expression of COX-2 messenger RNA levels was assessed with quantitative real-time (RT) polymerase chain reaction. Mean tumor weights were significantly reduced in the treated group (5.43 g +/- 1.43 SEM vs 0.49 g +/- 0.15 SEM, P < .003). There was abundant vasculature in the control group and blunted vascularity in the treated xenografts. The phosphorylation of p70s6k and Akt was not inhibited in the rapamycin-treated tumors. Cyclooxygenase 2 was suppressed in the treated xenografts at both the protein and messenger RNA levels. Low-dose rapamycin inhibits tumor growth and angiogenesis in human ES without inhibiting the phosphorylation of p70s6k and Akt. Cyclooxygenase 2 levels are inhibited by low-dose treatment of ES with rapamycin. Cyclooxygenase 2 suppression may mediate the antiangiogenic effect of rapamycin in Ewing sarcoma.